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'l`l]c. C::{ssil~i ll~f(~r[]~ati()l]  Acccss Systc.]l~ (I AS) was
built to provide Cassini integration and Tc.st
cnginccrs  with ready access to current Icchnical  and
logistical pro@ information. World Wi(lc  Wcb
(WWW) technology was USC(1 10 provide a
consistent user intcrfacc  to prc-existing intcradivc
systems as WCJI as ncw rcpositmics WI(1 intc.ractivc,
scrviccs dcvclopc(l  spccifical]  y for Cassini. A Wcb
“~atcway”  was (lcvc]opc(l  for cacb prc-cxi sting
(iata scrvicc. I Lacb scrvicc h a d  i t s  uniqm
rcquirc]ncnts  including rca(l only and mad and
write access to SQ1. databases. O[lM rcqaircmcmts
called for (Icvc.lopmcnt  of many background
pmccsscs to bandlc. tbc access of data produccxl  by
proprietary databases an(l non-M abase Ma
reposit orics. ‘Jllrougll tllc USC of the. w Ww,
anonynms  f[p, Novell scrviccs,  and unique (Iata
conversion programs, Wc W e r e  ab]c to pllt t h e
systcm into limitc(l  operation by August  1995 an(i
full operation by h4arc}] 1996.

With the cmrgcncc of the WWW as an
infmunation store IN3LISC.  and with its wi(lc. usc and
increasing availability around tbc world, tbc. IAS
found itself a clear candi(hitc  for its use. ‘J’hc.
tcdmical  apJmmcb takcm  with lAS was to usc the
Wor](l  Wi(lc Wcb to provi(ic  a uniform intcrfidcc  to
a numl H of prc.-c.xi st ing information scrvicc.s.
‘J’his  approach allowed access to a varict y of
infomat ion SOLIICCS and accessibility from
multiple platforms

lIACKGI{OUN1)

‘1’hc Asscmb] y ‘1 ‘cst and 1 mncb Opcmt ions
(A’1’l .0) group  was continually rcquc.stitlg  up-to-
(MC tcdmical  dOCLllllClltS  a n d  SChCdll]CS  for tbc

assmbly  and tcsling of tbc. Cassini Spaccmaft.  “1’hc
n e e d  for t h e  latcs[ rctcasc of an  cnginccring
(iocumcnt is vital to tbc succc.ssfu]  acco]ll]~lisl~lllcllt
of testing and spacecraft asscmb]y. in addition,
pab]ishc(l  information ncc(ls to bc (lissc.minatd  to
tllc  otbcr agc.ncics, industrial partners an(l
aca(lcmia  participants invdvcd  in the spacecraft
assembly and test. A’1’l,0 cng,inccrs ncc(kxl
intc.grated accc.ss  to wi(ldy disttibutc.d  (Ioculmnts
an(l wi(lcly varying information systems. ‘lIIC
information Access Systcm was dcsignc(l  to g,athcr
nc.c.(kd  tcclmical  (Iocumc.nts and sclIcclLIlcs  using a
co] 11111011  LISC.1 intc.rfidcc to view tilC in fmnilt  ion,
‘lIIc task bc.gan  in early June 1995.

Gathering of ‘1’echnicd lnformatio)]

[iathcring tbc tcclmical  information bccamc a task
in itsc.lf  since the technical information was
dc.vc]opc(l  b y  d i f f e r e n t  groups  on  dif~crcnt
p]at forms an(l with (liffcrcnt applications. ‘1’hc
A’1’l,0 Icst cnginccrs  constantly rcqllc.st  ncw
rclcascs of  (locuments  w}lich  c a n  dc.lay hishcr
tc.sting  activity w}]ilc  waiting for tbc nccdcd
Clocllmcnt  . ‘1’hc cumnt illlj)lc]llct)tatioI]  crcatc(l
\Jolumcs of documents which if ncdcd arc stcmcl
and control Ic(l within ones own arc.a, 1 n a(klit  ion,
dat;i  had to lx submitted for review by otbcr
member s  of tbc tcdmical team and man+px.
1 lisscmintitin~,  tbc information to otlm agcncics
also bccamc a time consumin~  task (sc(?.figI/rc  1).

l’roblems  With Former Process

‘J’hc infmmat ion gatbc.ring  process (lid not usc the
CI ncrging tccbn(dogy, and preparing every
(locunmt  for prompt r e v i e w  bccam a nccdc(l
ICqllcst from tbc users. ‘lhc documents ba(i to bc.
rcvicwc.cl  and submit(ccl  for pub] icat ion to tbc other
:,1 oups in a time.ly manner 10 prcvc.nt tcstinp,
(Idays. Other agcncics  rccpmting technical
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inform:ltion  from diffcrcmt parts d’ lhc. c o u n t r y
v~(~tll(lcl~cotll~tcr  a(l(litiollal  (lclays.

Possible Solutions

l’ossib]c  solutions to tbc cllrrcnt illll>lc.lllc.lltatioll
a I’c :

A. (hi inuc with the cumnt paciicc  and provi(lcd
additional training, to tbc data repositories for
prompt (1cI ivcry of clocummts.

11. M:iiI~t:{il~  (liffcrc.1~[ application packagcson  ones
owl) Computcl” fol” tbc (liffcrcnt formats  of tl)c,
technical data,

C. lJsc the WWW to rc!Iicvc documents and
submit tcslit~ga  ctivi[yi  llfollllatioll,

‘J’ra(le S t u d i e s  O n  ‘J’hc IBossihlc Solulions

l’JOvi(ling a(klitimal  training would hc.]p pJcvcnt
SOlllC  OJ” :1 fCW ]) J’ob]cms  bLlt  WOUld  JIOt sdvc tllC
]N’~CJ’ i s s u e of dclivcrillg JICW]y rclcascd
documents  on (lcmaad. While, maintaining
d iffcJ’cnt  app] i cat ion packages OJI CVCI”yOJIC.’S
m a c h i n e  would  bc cos t ly  for tbc plojcct  ~JKl
lcarJling  a ncw applicatioJl  foJ e v e r y  lcclmical
docLImc.I  It wou]d  bc implacticabh  ‘1’hclc.folc,  tbc

www  SC,J”VCJ  al’c]lite.ctlll’c  ~)J’OVC(]  to bC t h e  I)lOSf
pmnising  solution. TIc usc o f  a  common
intc.rfacc (web hwscr) an(l the alility to cJcatc
chnmon  Gateway lntcrfaccs  (CG1) wjtb diffcrcJlt
SOUI cm of d a t a  and d a t a b a s e . s  bccmne.  a viable
solution.

l) ICSIGN

‘1’hc WWW an(l its set of protoco]s  would allow
the cxchangc  of dat a among large organizations ad
uJ~ivcrsitics.  MoJc.over, it WOU1(I provi(lc  a means
fm the data to bc acccssccl  without needing to
know the tcc]mical  issues bcbiJd the rctricva] or
sul)Jnission  ]) Joccss. ‘1 ‘he LISCJ’ would tlsc a Wcb
bJ owscr to jJ~tcJfacc  with the data, A simple click
of t 1 IC mouse but [on would rctricvc the. mquircd
data an(l disp]ay it OJl the mm JnoJlitor.

l)nta Repositories ‘J’o Be Accessed

‘1’hc data repositories cxmsislc(l of six (liffcrcJlt
databases and a divwtory containing
] ‘J amc.Maker@ documents. ‘J’hc  technical issues
illvolvcd jn rctricvjJIS,  the data were: interfacing
with the data, location of the data, transfc.rring tlw
data, filtering tbc. data, and accc.ss Iigbts  to the
data. ]n many cases the data would  bc convcrkxl
into a format that could bc. read by a wcb browser
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or (Ii sp]aycxl  using t hc Adobcl  M Acrobal  Reader m
17ramcMakcr 1 kmdkadcr@  . ‘1’hc owmm of the
data  woIIld  still maintain and upclak the data and
no chaafics  10  the data would  occur withml cmcd
acxwss ri~,hts.

~l~tcrfacing_Wi!  l~. IW - A Gmmcm  Ga teway
lnlcrfme or U3]  a s  its commoJIly knowII w a s
dcvclopc.d  for each type of (Iatabasc as (Icpidc(l in
.fi~f4rc 2. ‘1’hc  CKl is basically a program writ[cn in
(:, 1’10<1,, IIasjc or any o t h e r  pmgrammins
lanf,mgc t h a t  w i l l  support  (lata  cxlracli(m,  and
capable of Ic.ading/wrh  ing data in AS(H 1 format.
‘1’hc pro~,ram  sends  comman(ls to the (Latabasc  in
ordm to cx(rad the data. Onc.c the Ciata has bum
cx[raclcd  fm n the database, the data is COIIVCIIC(l
inlo lCX[ or 11 ypc.rtcxt  h4arkup 1 .anguagc  [11’1’M I,)
format. 11’I’MI, is a tagging  format for JnarkinS up
d(mmcn(s  wi[h informational tags that dictdc how
lcxl wi I I appear ill a wcb browser. ‘1’imc critical
data is COJIVCIICd immediate.] y whcm (1 IC. USCI
submits  a  I’cqucst from his/hc.r wcb brows m’.
Wilhin a fcw scuds of Ihc request, the data is
convcr[c(l N)(1 prcscntc.d  to the usct in a readable.
and undcrs[andablc  format. O(hcr doclmlc.nls
which arc not tilnc cJ’itical arc also downloaded to
tllc llscl’. 1 IOwcm’, these docllmcn[s  arc not

U p d a t e d  to the. c.ullc.nt lclcasc. ‘Illcsc other
documents st i] 1 ncd to bc availab]c for review hut
m c. c(mvc.r(c(l  ovcmight  wi[h t h e ,  lalcst rclcasc
avai table the next morning. ‘1’hc.sc ovcmight
documents go t hrcmgh a spc.cial  fi I[crins process
w])ich wi I 1 bc d i scussd  later under  filtc.lillg  of
L1<IIH.  Sti II other data is cmvcrlcd  by the wc.b site
administrator \\l}) f-J]

a special dOCllJllC.Jlt  iS
rcxplcsfc(], 1  ,argc rc(JllircJllcnt  dOCllIIWJltS  01
]c.ngthy  fc.st procc.(lLms  arc convmlcd  into l’mlablc.
1  X)cumm[ 1 ‘ormat  ( f ’1  11’) am] arc v i e w e d  with
A(101)c’s Acrobat Rcadc.r  . OthcI film  which WCIC
crc.atc.d  usiJ]~ lkamc.Maker  m vicwc.(1 usiJ~p,
1 ‘J amcRc.a(lcr.  ‘J”JIC  Wcb brmvscr  caJl bc coJlfiguJ’c(t
to lamc}~  (ILJJ~)  the Acrobat Rca(lcr or 1 kmcl<ca(lcr
WIICJI a 1’])]; or JJramc  file is sc.tcctcd.

~<)c~d~o~]  <)f 1~~~ - ‘1’hc location of the data can bc
(m the sam Jmchinc your wcb sc.rvcJ  is located, or
Ihc data  cm cxis[  cm diffcrcn[  mac%inc.s  d (Iiffcrcn(
locatioJJs Ihr(mf$(mt  y o u r  organi7,a[ioJ1. 1 hc
or~,ani~al  ion that owns tbc da[a has to allow you
access to tbc (iala either with mad only or rca(l and
WlitC.  pl’iVi]CgCX,  Most of the (tata  that iS lcc]lJcstcd
is mad only an(l most organi zat ioJls will agree to
allow your  wcb scrviccs accc.ss al 1 day long. O[hcr
data which is c(mstaJltly  updated sLIch as log files



m u s t  lwvc mi(l ml write p]ivilcgcs. ‘1’l)CSC
privilcfys w i l l  bc diSCLISSC.Ci  l a t e r  U1ldCl @CCC.SS
~igl~js.

~JransfcJ  O f  llald - ‘1’hc data that is tramfcuc(l
dcpm(ls a ~mal  d e a l  on your  nctwmk  and the.
spcc(l at which your nctwcwk can (lclivc.]  lhc data
back  to ymr  wcb scnm. 1 ‘m time critical  (la(a
your  wcb smm (via CKil) must go to the machim
whcm Ihc data mi(lcs an(l m]ucst the dala.  ‘1’hc
machine on the othm cd must (Iclivcr  the (lata  back
to your Wcb Se]’vcl ill mm to pmcnt  the nccdd
data back to the mqucstd  user. ] lata that is Jmt
time critical  can bc move.d ovcmight  whcm the
ml work is least busy, 1 ‘m example a si7.able
ammn[ of postscript fi Ics can bc gcnwatcd cvc.Jy
ni@t al~(l  convc.r[c(l into P1>II’.  It  would n o t  bc
practicable to ttansfcr the files (luring the. (lay and
tic. up tlm nctwmk  while tbc files am convulc(i.  A
cma (dock (lacmm un(lcr llNI  X@J) job can bc set
up (0 m n ovcmight  and transfer  the nccdcxl  data.

uiltcrin~  Of IIata - IIata goes through  a filtering
pmccss for: converting live data into 1 I’1’N41,
format, converting postscript files ilito l)l)l; files,
cmvculing  ‘1 ‘aggcd  ]magc 1 ~ilc } kwmat (’1’1 t‘1’) fi ICS
into Graphics lntcmhangc  liomat ((ill;)  files, m
cxcating  a Wi(ic Area lnfomation  Smvicc (WAIS)
s e a r c h  i n d e x  o n  ]argc  amounts  of data. lhtabasc
(1OCUI nmts  arc filkrc(l  t h r o u g h  a [Xi] p r o g r a m
which  inteqwcts (parses) the special (latabasc
clm’actc.m and convert  the cl-lamdm into an 1 I’1’MI.
file. ‘1’hc 1 lrl’M 1, file can then bc ]ca(l by a wcb
bmwsc.1. Postscript files arc convcltc(l  into P] 11;
files using  A(lobc’s  Acrobat l)istillcr@).  ~onvc](ing
graphics  files ]e(]uircd a graphics  conversion tool.
Most graphic convcmion  tools can bc. foun(i m the
WWW with the most wi(lcly USC(1 bcjng NctPllM.
‘1’1 I‘1 i fllCS al’c convcllcd  iato l’mtablc l’ix h4a]>
(I>})M) fi]cs and then the }>I>M  fi]cs am coJ]vc][cd
into G] f; files. Searching on a large database can
often take more time then a pcmon is willing, to
wait. A WAIS index im]wovcs the sped of a
search by creating a list of words that can bc
scarchcd c]uickly.  ‘1’hc WAIS in(lc.x makes jt casic.]
to find the nc.c(lcd information without slowing
(1OWII tllc Wc.b Sclvcl.

AccmRijhts_-  Access rights  to the data has to bc
closcrly  watched since vital infomaticm  of a project
Cxulnol  bc Jclcascd  until final analysis of the data is
Colnp]ctc(l. Your wc.b site has to acquire the.
comet access rights from the owr]cr’s  of the (lat a,

al)(l the  accounts  and  (ljtedory must bc
cstablishcdo 1’01 ]ca(l only data this js very simple
M for data that is constantly changing a much
ti~,tltcr  ]cstriction must bc p]acc(l.  A uscmamc and
password file Jnw$t be set up in OJ(]C]’ to protect
vital infomat  ion. Whc.J) a user rc.quests vital
iJ~fomlation  from his o] hc.r wcb bmwscr,  the wcb
sm’cr  can bc cmfigurc(l to authcnt icatc  agai 11s( the
USCJ lCf]llCSt ill~  thC.  il)fOHllat  iOll . ACCCSS COJlt  10] 01)
a wcb SCIVCI call bc set up by }lostnaJnc,  lntcmet
l’mtocol  (11’) a(l(lJ’css,  usc.r or gtoup. lJI a(t(lition,
various  cJlcryption schemes arc availab]c for the
wcb SCJVUS.  A person’s mcmaJm  aJd password
can bc c.ncryptcd  before the information is sc.nl
along tbc network or across the country.

IMI’IXMENTA’J’ION

1 iN the [IassiJ~i  1 AS project two wcb servers were
cmployd to bandlc U;] programs, user interfaces
aJd user autlmntication.  OJ~c of the scrvcJx ran on
a llNl X machiJ~c and the other sc.rvcr ran on a
Win(iows(l  machine. in addition, other Jmtwork
scrvicc.s  (NOVC11, ] ~j ‘])) WCIC USC(]  fol (]ata  trarlsfcr
an(l storage. Some  o f  tbc othc.r  sdccs w c
initially rcqucstcd access to dc.ci(lc(l  to crcatc.  the.ir
o w n  wc.b scrviccs and p r o v i d e  tbcir own
authcnt  i cat ion. ‘1’his ma(lc  it easier since only a
link to thcjr sc.]vicc was required. Schuiulcs for
tlm ~;assjni  ]wojc.ct  WCJ’C dc.vc]opc.d  OJI Macintosl~@
a]q)licati(ms  and up(latccl  pciio(licxtll  y, ‘1’hcsc
scltcdu]cs wcJc s a v e d  a s  postscrjpl  fi lcs b y  t h e
allthol’. A cron job would  convcd the postscript
file.s into 1’1)1; files awl the files would bc stolc,d  on
the UNIX J~~achinc.  ~~ircuit  data sheet film ucatcd
iJl C:anvasl’4 were also convcllcd  jnto PIJ1 i f i les .
] ]OWCVC1’, the files had to bc COJIVMIC(]  with a
s] )ccial p r o g r a m  bccausc  the  c ircui t  (lata  she.c,ts
were to lar~c  to view as a regular (locumcnt. ‘1 hc
prograJn  firsl opcnc(l  the. canvas  file an(l rc(iucc(l  it
to fit on a 8.5 by 11 inch paper. ‘1’hc program the.n
savccl  the. ~aJlvas file as a postscript file and from
tlwrc t h e  poslscrjpt  Iilc w a s  convcrlcd  into PIJli.
1 ,ivc data (constantly changiJlg) was storc(l on a
(1 I last database. and convcrlc(l to 11’1’MI. format
\VhCIl  thC USC]’  lC(]UCStCCl  a  doCllJllC.Jlt. A U;]
]wogram  (writ(cn  in visual  basjc) woul(]  p a r s e  t h e
(iatabasc an(l (lctmminc w h i c h  spc.cjal  cbaractcrs
WCJ’C  used (tabs, 1 incfccds,  new] iJlcs and tab]cs).
‘1’llc ~ci] ploglam al SO (lctcrmincd  liJlks to  o ther
(]ocLImcJIts  within the database and cmatc.cl  links to
those documents. ‘1’hc  fiJ)al  I’CS1lI(  o f  t h e  m]
program was an 1 lrl’h41.  file. that containd  the
coJTcct information and rcfcrcncc 1 inks. ] J]



addition, acmn job would  c(mvcrl ‘1’11;1{ film into
G]]; filcsan(lthc(illi  filcsv’o~ll(l bciI~scr[e(lil~t(~
tlICllr1’h41  .(lOC~II~ICIII.  All the }1’1’MI. conversion
occwml  in a  manner  of scccmcls  aacl ran cm a
Wil~(lov’sl~~acl~illc.  ‘I’}~cgta]Jhic coI~vcrsiol~ raI~ol~
a UNIX machine overnight  ad used a mil’m’  flp
pmgranl to copy only the latest ldcascd  graphic
files. Another scrvicc Ihat USC(1 Jive data, saved
thei r  file as a Micmsofl  Hxccl docmncnt, ‘1 l)c
1 ;XCCJ (locumcnt would bc copic(l  fmm the Jive data
m(l an lixcd  macro would  bc USC(1 to extract the
ncc(ld  data. ‘J’hc data would Ihcn bc (iisplayc(l  to
the user as an ll’llMI. table listing. ‘Jim final living
document USC(1 a forJn (lrivcJl  wcb di sp] ay. ‘1’IIc.
foJJn displayed a daily Icpml of test activities for
that day or previous clays. ‘1’he.  foJ’m wmlcl cal I a
C(;1 pJq-yml  that would  save the iJlforJnation  in a
mSQl. (latabasc. “J’he. (latabasc could thcJ~ bc
cpmic(l  ad the infumat  ion wou]cl  bc (li splayc.d  as
al) } I’I’M I , tab]c. ‘1’]lC/  t wisl to the. C.Jlt I“y fol’1 [1 was a
usemamc  and password authcJlticatioJl  systcJn that
lNCVCJltCd  just aTlyOllC  fJ’OJll e.Jltc.riJlg  infomat  ion.

I’I{OBI,ICMS

scvcJ’al ]Md3kJNS  WCJC CJ)COUJltC.J’C(l  Whik
(lcvclopiJ~g tk ~assini  1 A S .  NOJIC bccamc ma~m
pmb]cms  ad Jnost of the Jmb]cJm were SOIVC.(1 by
trying a (liffcrcnt  approach or setting configuratioll
files. ‘J’hc JJJ”Ob]CJllS  Cl)ccmatcr  includul;  s p e c i a l
Chmactcrs  in the database coJltinud  to chan~c,  disk
sJ)acc  for coJ)vcl”(illg  (lOCUllNJltS  started to (lccJ’c.asc,
the net work WOU]C1 go dowJI,  serve.r coJ)figurat  ioJl
film had to bc set correctly an(l graphic conversion
tools did not work cm all platfoms. ‘1’hc special
progral~~  that crcatccl the 1 I’1’M 1. files from a dllasc
(latabase did not work properly  bccausc s p e c i a l
characters within the database would change. ‘1 ‘hc
program  would  iJltcrp]ct  s p e c i a l  chalactcrs  and
would  (lcfinc the. stmctarc of the 11’J’M[.  file.,
howc.vm,  the pcIxoJl that startcct  inputting  the data
iJl the database (Ie.cidcd to usc a (liffcmJlt  character
fOJ’ c~Ciitil)g  tables. ‘J’his  would cause new tables to
bc (lisplayc(l  incorJcctly  oJI the wcb bJOWseJ.  ‘1’hc
pJd>lcJH was fixed by a(l(ling ad(lit  ioJlal  lim.s of
CO(1C to the! plogram  to check for the JICW chal”actcl.
AIIOthCJ area of COIICCJII was (iisk space. ‘lIIc
required disk space was undcrcst  imatcd since files
WCJ’C  Jargcr  t hall  ant icipatcxt,  ‘1’}lc  pJ”Ob]CJH w a s
fixd by paJ4it  ioning moJc  space for the. 1 A S
p’ojcc[  . ‘J’hc Jlcxt i tcm of conccm w a s  t h e
l) CtWOJ’k. ‘]’hC lldWOJ’k  WOU]d  ~0 (1OWII  d
SCJ’ViCCS  COlll)CCtCd  tO tllC  SCJ’VCJ’S  WOU]d bC.

disconnc.ctc(l.  h40st of the time rc.setting  the server

wou]d fix the J3J’ObhH)l  but sometimes onc wcml(]
have to wait for the network to come backup before
met ling it, ~’hc network plob]cm was vcI”y ralc
and most of Ihc time scwicc was available. ‘1’hc.
scIwcr coJlfiguratioIl  f i les  ha(i to bc changcxl iJl
or(lcJ to support  1’1}1;  files. A l’lll;  file would bc
(k)wJl]oadc(l  to the pCJSOJIS  compute.J” ad a hcJpc~
application like AcrobatRca(lc.r would open the
file.. 1 IOwcvc], if the miJlc  tyJ)C  is 110[  set COIJ”CCtly
ill the scNcJ’s c(mfigurat  ion  file, the wc.b serve]
WOU1(l at[CJllJlt  to Scd the file to the web browser
and the wcb browser would not Jccognizc.  the file.
‘1’hc circuit data sheets that were cwatc.(1 in Gmvas
ha(l to bc COI-IVCJlC(l  into I’IJ1;  files. ClrigiJlally,  the
h4acilltosh  was goin~ to bc USC(1 to COIIVCJ”l the
12iI~vas  files however, scripting on the Macintosh
cou]d Jlot be. accoJnp]ishccl  aml the problem w a s
coucctc(l by using  a }’C;  to execute the m] uiwd
commands.

‘Jim (~assini 1 AS pmjcct lookc(l  at Ihc cmmging
tcclmologics  an(l applic(l  t h c m  to a  laIgc
oj-p,aIli7,atioIlal Jlct work. It ccJltralim(l the ncc(lc(l
sc.rvice.s mqucstcd by its USCJX am] it provided  a
quick tam around. Most of the OWJICI’S of the data
coJltiJmc(l  to maintaiJl  the data, an(i for the most
] ml they cojltiJlucd  to opwatc  in the. same manner
as before. ‘1’his ~.assi  J~i 1 AS pmjcct star[c(l  in cad y
JUIIC 1995 ad was  up and mnning by August
] 995. ]t WCJ)t jl)tO fldl OpCJ’atiOll  by March ] 996
and is cuJmltly maintainc.ct  f o r  u p d a t e . s . ‘J ‘hc
lnfomatim  Access Systcm has been very well
m-.civcd  at J 1’1.. IIroadcr applications of lAS for
other projects an(l f(w administration scrviccs arc
bciag, considw.xi.
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